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ABSTRACT 
One of the most common injuries during sports is anterior cruciate ligament (ACL) injury. A number of surgical and rehabilitation 
techniques have been developed. ACL reconstruction is mainstay of treatment. 
Objective: In this study we are evaluating the outcome of ACL surgery. 
Design & Setting: Retrospective study  
Methodology: Data collection of all cases that underwent primary arthroscopic anterior cruciate ligament reconstruction 
performed. All patients were operated with same surgical technique using quadrupled hamstring autograft.  
Results: There was an overall male predominance (95.3%). Medical meniscal injury was found in 05 (24%) patients. Lateral 
Meniscus injury was found in 04(19%) patients. Adjustable length CSF device was used in 12 (57%) patients and fixed-loop 
CSF device in 9 (43%) patients.  
Conclusion: At two years, outcome of ACL reconstruction performed by one surgeon using same surgical technique with 
adjustable CSF device and absorbable tibial screw granted satisfactory clinical results in all patients. Rehabilitation played an 
important role in return to activities of daily living in all patients at final follow up. 
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INTRODUCTION 
Anterior cruciate ligament (ACL) injury ranges from minor sprain to 
complete tear of the ligament. It is one of the most common sports 
injury, especially among young athletes. ACL reconstruction is 
therefore frequently performed orthopaedic procedure1.Aim of 
surgery is to restore knee stability and patients return to sports. 
There is also a reduced risk of further meniscal orchondral damage 
in an otherwise unstable knee2.A number of surgical techniques 
have been developed for the reconstruction of a completely torn or 
an unstable ligament. Autograft reconstruction is the most common 
technique and lot of research has been done regarding donor site 
morbidity and long-term outcomes. Autograft can be harvested 
from a number of places but two of the most common are 
quadrupled hamstring (HS) and bone patellar tendon bone 
(BPTB).2 Numerous studies have been performed to compare the 
short and long term outcomes but no conclusive evidence of 
superiority of one technique over the other could be found3. 
 Success of ACL reconstruction is dependent on various 
factors and lot of research work has been done to improve our 
understanding of these factors such as graft choice2, ligament 
anatomy4anatomical placement of graft tunnels5 and graft fixation 
techniques.6,7 Graft fixation should be reliable and rigid. One such 
recent development is bio-absorbable interference screws which 
are replacing metal screws but they are associated with their own 
issues such cyst formation8 and tunnel widening9. Use of 
osteoconductive materials has reduced the magnitude of problem 
but not completely resolved it10. On the femoral side there is 
development of cortical suspensory fixation (CSF) devices which 
are becoming common practice.7Adjustable length CSF devices for 
femur have been designed that can adjust the final length of graft 
to increase maximum tension intraoperatively.9, 11These latest 
adjustable length femoral devices have ability to minimise the 
lengthening of graft and they have shown satisfactory graft 
incorporation at 6 months with minimal tunnel widening12,19. One 
study reported that adjustable-length CSF devices are associated 
with graft lengthening and this can lead to residual laxity and 
subsequent failure.14,15 But many other studies have shown 
favourable outcomes with the use of adjustable-length CSF 
devices which can be compared with fixed loop CSF devices.16-20 
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 This study aims to evaluate the outcome of ACL surgery 
performed by one surgeon in two year period by using both types 
of devices, fixed loop and adjustable length cortical suspensory 
fixation (CSF) device. 
 

MATERIALS AND METHODS 
Study Design and Setting: Retrospective data collection was 
done from a tertiary care hospital from the past two years.  
Sample Selection: All patients who underwent primary 
arthroscopic anterior cruciate ligament reconstruction were 
included. Multi ligament reconstruction, open reconstruction and 
use of Patellar bone tendon bone graft patients were excluded 
Data Collection: All patients provided written informed consent for 
the use of their data for research purposes. Preoperative and 
postoperative knee evaluation was done and recorded on a 
proposed proforma. All patients had instability and functional 
impairment, confirmed by grade II or more anterior draw test, 
positive Lachman test and/or pivot-shift test. All patients had 
cortical suspensory fixation (CSF) device on femoral side and 
interference screw fixation of graft on Tibial side. A total of 10 
patients were excluded because they had concomitant peripheral 
ligament injuries (n=6) that required additional surgery or opted for 
patellar bone tendon bone graft (n=4), leaving a study sample of 
21 patients. 
Surgical Technique: All patients were operated with same 
surgical technique. Patients were positioned supine with side 
support at thigh level and foot support in 25 degree knee flexion, 
under general or spinal anaesthesia. A pneumatic tourniquet was 
applied at base thigh but not inflated at the beginning. A 3 cm 
medial tibial incision at the level of fibular neck was made and semi 
tendinosus and gracilis tendons were extracted using a tendon 
harvester, made 4 loops, and stitched at the ends using 
absorbable sutures. This quadrupled hamstring graft was then 
passed through CSF devices: we used fixed loop CSF device in 10 
patients and adjustable-length devices in 11 patients. All fixed-loop 
devices had loop length of 20mm. Graft was prepared, put in the 
CSF Device and put aside at this stage. 
 Next tourniquet was inflated (300 mm Hg) and two standard 
incisions were made for arthroscopy of knee: antero-lateral 
forcamera portal and antero-medial for the instruments. First a 
diagnostic arthroscopy was performed then a single-bundle 
anatomic technique was applied for ACL reconstruction. With the 
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knee flexed at 120 degree, ACL foot print was identified and guide 
wire passed. Then femoral tunnel was drilled from inside-out. For 
fix-loop CSF device 30mm tunnel and for adjustable-length devices 
25 mm tunnel was reamed. Tunnel was always centred on the 
native ACL foot print and 1 cm anterior to the posterior wall.21,22 

Next tibial tunnel was drilled using tip aimer ACL guide set at 55 
degree and at the centre of the remnant ACL footprint. We do not 
debride tibial remnant of ACL. This helped as an excellent guide 
and also provided some vascularity to the new graft. The graft was 
then pulled the tibial tunnel to the femur side under arthroscopic 
supervision. Fixed-loop devices were flipped and adjustable-length 
devices were pulled maximally in femoral tunnel before locking by 
downward pull. At this point graft was held at tibial tunnel by 
manual tension and knee was taken through 10-15 cycles of full 
flexion and extension to adjust graft placement and tensioning, and 
then interference screw was inserted in the tibial tunnel with 
maximum pull and knee in 25 degree flexion. Anterior draw test 
was then performed to confirm the knee stability. 
Rehabilitation Protocol: Rehabilitation protocol were same for all 
our patients, with full weight bearing allowed as patient feel 
comfortable and extension knee brace. Patient was encouraged to 
start calf stretches, foot exercises and patellar mobilisation on day 
1. After three days dressing was changed and patients were taught 
0-30 degree range of movement exercises. This was gradually 
increased over 4 weeks at which point knee brace was removed 
and patient was allowed to walk without support. Driving, cycling 
and swimming were allowed after 6 weeks, and jogging after 3 
months. Sports were allowed after 6 months. 
 

RESULTS 
The final sample of 21 patients comprised 01 woman (4.7%) and 
20 (95.3%) men, with average age of 27 years (range, 18-41 
years) (Table 1). Mean body mass index (BMI) was 
25.5kg/m2(range, 23-28 kg/m2). Most of our patients 13(62%) 
enjoyed recreational sports only, 4 (19%) patients were in 
competitive sports and 4 (19%) patients had no sporting activities 
and their injury was traumatic in nature. The mean graft diameter 
was 8 mm (range, 7-9 mm) (Table 1).  
 
Table 1. Baseline Characteristics 

 Frequency 
n = 21 

Gender n(%) 
Male 
Female 

 
20 (95.3%) 
01 (4.7%) 

Age  (in years) 
Range 
Mean±SD 

 
18-41 
27±3.1 

Side n(%) 
Right 
Left 

 
12 (57%) 
09 (43%) 

Sports Level n(%) 
Competitive 
Recreational 
None 

 
04 (19%) 
13 (62%) 
04 (19%) 

Mean Graft Diameter 08 (Range 7-9mm) 

 
 We used adjustable length CSF device in 12 (57%) patients 
and fixed-loop CSF device in 09 (43%) patients. Bio-absorbable 
screw used as interference device on tibial side in all patients. 
Quadrupled hamstring autograft was done in all patients. 
 Looking at the complications 18 (85%) patients had no 
infection. 03(14%) patients had superficial infection of tibial graft 
site wound which was treated with daily dressing and two weeks of 
antibiotics and had full recovery. One patient had deep infection on 
tibia which was treated with debridement and VAC dressing with 6 
weeks of antibiotics. Luckily no graft infection was reported in any 
patients and all went on to full recovery. Infection rate was 19%. 
Poor theatre maintenance, non-adherence to infection prevention 
protocols and sharing of theatre with general surgery on alternate 
days was considered the reasons for these infections.  

 Regarding instability, one (4.7%) patients had complaint of 
residual instability. This patient refused further intervention with 
missed LCL injury and so he was managed with physiotherapy. 
One (4.7%) patient continued to have pain during sports. He was 
fast bowler and his arthroscopy already revealed cartilage thinning 
and arthritic changes so he was advised to consider changing his 
sports. His knee was stable otherwise. None of the patients had 
residual stiffness. Range of movement was 0-120 degree recorded 
in all patients.  
 

 
Figure-01. Rate of Infection 

 
Table 2. Frequency of Complications 

 Frequency Outcome 

Residual 
instability 

02 
Managed with physiotherapy and 
improved over time 

Chronic pain 01 Advised to change sports activity 

 
 Table 3 shows associated injuries that were found while 
performing arthroscopic anterior cruciate ligament reconstruction of 
knee joint. Out of total 21, Medical meniscal injury was found in 05 
(24%) patients. Lateral Meniscus injury was present in 04 (19%) 
and 02 (9.5%) patients had bilateral meniscal tears. All meniscal 
injuries were debrided to a stable edge. Repair of meniscus was 
not attempted in any patient because no patient opted for repair 
and its associated risks during the preoperative discussion. 01 
patient (4.7%) had osteochondral defect over the medial femoral 
condyle in non weight bearing area. Defect was debrided and 
micro fracture done. Patient recovered well. 01 patient (4.7%) had 
grade II medial collateral (MCL) injury which was treated 
conservatively. 01 patient (4.7%) had Lateral Collateral ligament 
(LCL) injury. No patient in our sample had Posterior cruciate 
ligament injury. 
 
Table 3. Associated Injuries with consequent management & Outcome 

 
Frequency 
n=14 

Management Outcome 

Medial Meniscal 
Injury 

05 Debridement Stable 

Lateral Meniscal 
Injury 

04 Debridement Stable 

Bilateral Meniscal 
Injury 

02 Debridement Stable 

Osteochondral 
Defect 

01 
Micro fracture 
done 

Asymptomatic at 
1 year follow up 

MCL Injury 01 Conservative 
Stable at 2 year 
follow up 

LCL Injury 01 Missed Under follow up 

 
 At final follow up, all patients had full range of movement, no 
graft failures, no infection and all were able to return to their pre-
injury level of activities except one patient. 
 

DISCUSSION 
Graft fixation and surgical technique are two most important factors 
in successful outcome of ACL reconstruction 6, 23, 24. The purpose 
of this study was to look at the outcome of ACL reconstruction 
performed in two years by one surgeon. Same technique was 
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applied in all cases but there were variations in the theatre setup. 
We used quadrupled hamstring autograft in all patients. Infection 
after ACL surgery is has been reported between 1.2-2.6%25,26. Our 
infection rate was very high in charity theatre setup and further 
surgeries were stopped. All patient had superficial infection only. 
Infection rate in private setup was nil (n=12). At final follow up all 
our patients had stable knee except one, with associated LCL 
injury. This was missed on first MRI. Examination under 
anaesthesia revealed laxity on varus stress test compared to other 
side and negative dial test. We could not perform repair of LCL 
because of no consent and only ACL Reconstruction was done. 
Repeat MRI at 4 months, revealed good anatomical position of 
ACL with LCL injury. Patient was offered LCL repair but he 
refused. He has no sporting activities and work as motor 
mechanic. So he is managing himself with non-operative treatment 
of LCL injury. Graft failure rate is variable and range from (0.7-
20%).27,28,29The literature reports that a large proportionof graft 
failures occur within the first 2 years after surgery.13,28We did not 
had any graft failure at two year mark. 
 Return to normal activities was achieved in all patients. One 
patient was unable to return to his sports activity due to associated 
cartilage damage confirmed on arthroscopy. We used both 
adjustable-length and fix-loop CSF devices for fixation of graft. 
Both had comparable outcomes. Detailed analysis is beyond the 
scope of this study.In this study, postoperative instability and 
failure rates were low compared with other studies.5,12,18,21,26 
Postoperative laxity also remained stable at 6 months after 
surgery, while clinical result continued to improve as reported by 
patients at subsequent follow-ups. This suggests that the surgical 
technique and devices used in this study offers stable graft fixation 
and prevents lengthening of graft at later stage. 
 

CONCLUSION 
At 2 years, outcome of ACL reconstruction performed by one 
surgeon using same surgical technique with adjustable CSF device 
and absorbable tibial screw granted satisfactory clinical results in 
all patients. No graft failure was recorded, only superficial infection 
occurred in four patients was reported. Rehabilitation played an 
important role in return to activities of daily living in all patients at 
final follow up. ACL reconstruction techniques continues to evolve 
and the further studies to analyse long term outcomes, associated 
injuries and comparison between various devices, persists.  
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